Expression of the palmitoylation-deficient CD151 weakens the association of alpha 3 beta 1 integrin with the tetraspanin-enriched microdomains and affects integrin-dependent signaling.
Transmembrane proteins of the tetraspanin superfamily are assembled in multimeric complexes on the cell surface. Spatial orientation of tetraspanins within these complexes may affect signaling functions of the associated transmembrane receptors (e.g. integrins, receptor-type tyrosine kinases). The structural determinants that control assembly of the tetraspanin complexes are unknown. We have found that various tetraspanins and the alpha(3) integrin subunit are palmitoylated. The stability and molecular composition of the palmitoylated alpha(3)beta(1)-tetraspanin complexes are not affected by adhesion. To assess the significance of palmitoylation in the function of the alpha(3)beta(1)-tetraspanin complexes we mapped the sites of palmitoylation for CD151. Mutation of six cysteines, Cys(11), Cys(15), Cys(79), Cys(80), Cys(242), and Cys(243) was necessary to completely abolish palmitoylation of CD151. The association of the palmitoylation-deficient mutant of CD151 (CD151Cys8) with CD81 and CD63 was markedly decreased, but the interaction of the alpha(3)beta(1)-CD151Cys8 complex with phosphatidylinositol 4-kinase was not affected. Ectopic expression of CD151Cys8 in Rat-1 cells impaired the interactions of the endogenous CD63 and CD81 with the alpha(3)beta(1) integrin. Although the expression of the palmitoylation-deficient CD151 does not change cell spreading on the extracellular matrix, the number of focal adhesions increased. Adhesion-induced phosphorylation of PKB/c-Akt is markedly increased in cells expressing a palmitoylation-deficient mutant, thereby providing direct evidence for the role of the tetraspanin microdomains in regulation of the integrin-dependent phosphatidylinositol 3-kinase signaling pathway. In contrast, activation of FAK and ERK1/2 were not affected by the expression of CD151Cys8. Our results demonstrate that palmitoylation of tetraspanins is critical not only for the organization of the integrin-tetraspanin microdomains but also has a specific role in modulation of adhesion-dependent signaling.